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(57) Abstract: 

PURPOSE: To provide new comps. generating a polymer 
useful as positive photoresist materials for producing 
integrated circuits having high resolution and good 
contrast. 

CONSTITUTION: The comps. of formula I (R 1 is H, 
methyl or a halogen; (n) is 2 or 3; R is a 1-6C alkyl, 
benzyl, phenoxycarbonyl, etc.), e.g. 3,4-bis(2- 
tetrahydroxypyranyloxy) styrene are provided. The 
compds. of the formula I, wherein R is 1-6C alkyl, are 
obtained by reacting compds. of formula II with alkyl 
halides, alkyl tosylates, etc., in an alkaline soln. The 
compds. of the formula I, wherein R is phenoxycarbonyl, 
are obtained by reacting the compds. of the formula II 
with diphenylcarbonate in the presence of a base. And 
the compds. of the formula II are obtained, e.g. by 
reacting compds. of formula III with acetic anhydride, 
then reacting the products with thionyl chloride, 
reacting the obtained acid chlorides with a tert. amine 
and compds. of formula IV, and afterthat saponifying the 
formed compds. of formula V. 
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mage-wise exposure) lZ£2>W&%:£j&.?Z>Z£.tfWt 

ns, »e>*j>&ffi»0a6tt, *36. ». -fe 

^l^-h, 5KU*l/7>f > ; bL<«iz;i'n-xT-fe-f— 
h(D J; e> L < ity 4 ;V2±(DMMT°2bZ>7 : 7?^y 

ft6>t>*tC^M#!lx.«A 1, Cu, Ni, Fe, 
Zn, MgtiKliCojSitfGaAs^ SifelXti 
Si0 2 OSftfcMbTn— T--T >i^PJil LT^4xfejS 

20 [00 64] StttiiJ^K < «ff^ft*M*©^* 

[0065] mt&£&mm<mm.i*±izmm)<mm 

-t~4 y ^(D^^jx-i*^. tr > a -7- y &8t 

m. mmk&£tfv rf-xn-^-mtmiz&vmttz 
m-izmmztiz* -mMiz^m&vmmizmymm 

ZmRSU Ik^X-mm^mz&ZmW* (layer transf 
er) \Z J: »J «^6UftaWM^-«Si5S l J ®5$Jt£(copp9i-cl 
30 ad circuit board) ^-f y^t^>Zt^1^X'& 

So 

[0 0 6 6] (add^n)(®jP) S.t^txKtt 

3 (DffiHfCli, *& 0 . 5 iitm^& 1 0 0 # mU±£>mtf 

^M*tcj: y, mmitftiL 1 0 /jmJ: y/JvSV** 

[0 0 6 7] *#6^©jji^(Z)-5rtgftffl^{*, 
40 \Z&\7Z>71t h [«JRJH)»l/2?^h (galvanor 

esist), Jx^l^S^Ts h (discarge resist) , \%ki1EV f J 
7s h (solder resist) ] t LT, *7-fey hSXtiX7 
<J— >WJfflS! (screen printing forms) (D&oteWi 
^-;bFxy^>y (mould etching) . Xi* 
JfeWa»®SfiBitcfeW* 5 7 D l/i?7. h h LTX'&Zo 

[0068] mm&y* h \;V7. vmm\-m%\z-fa\^ 
mm (.vys-tuyamo zsmt^z. <-*mm 

( a ) tfX^U ym&¥ y 2 * fete 3 GD^fe£»£-g*f 
fe«b, «3tebfefeJ:aW3tLTftt^7* h l/i>'7> hfUDc 
50 ra©?^S<3!)*Stfe<fct>*ZlG)fe*mM©3>r-^7> h*^ 
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[oo6 9] g>*temmciz®ivT^ffitemtt&£tfiia 

[0 0 7 0] ytcuxx-r-;u ir;bD-xT-k^- hXii 

m&mmsiot-ttoKtimztiZo mzvmznt-T^ io 
*-y2±it*yizy bwmwuzmmzt^ &tdm&>m 
Mmtmm®<D§miz&mi$n. fu^'jn^^i 
-/\\,tmmm*wk*z>v>\ztm-&ftz>, Sffi^ ^ 

[0 0 7 1] Ssf#:n- h$*i£^ 

[0072] '«ffl*^jc j: z>mtPc<mmmyb<n%L, 20 

[0 0 7 3] 3g{WUt®a!^l4, 7*M/^h(i!)^ 

^Xtt^tv & (nU^m^MA-X *> «fc v \, 
[0 0 7 4] 4&C#*Hf^<WlStt. t7h^;^7 

[0 0 7 5] 3HWPJ«#tCiDASii:*^SSf^«* 

tiWi^^nMifyx 2-xh3fS/x#y- 
;k S;bx>, r-fehx &e>tftc,r<z>j:e>&*§8£<z>2 

[0 0 7 6] Jtsji rpM&mi abfcii. ^AStA&ixfc/t 

* - >wti*s»B»i!its*-r* 7*m^ &s§-m 
[0077] aaft«flw**aRtd*aMftjcDuv<iWc 

200^V\L300nm) (Omm^Mtt&'t^Xa) 

■tjyy-V'tt. j\uF>m3-x\?-zfmftznx^x 
ft. n : f-v-j±%&xMx«$>z> Q ^>^tmmmt<D 



fflfiPP 6-100488 

16 

bT^bT'S, 0**.tf2 c mfc^L 1 5 0c mtftS. 

mzttMtefflmtis— VflM mk.lfT)\s3yj*yu 

v?-mizwm%<(»x\ -?x?&LxMm&M% 
im^oymmom< ^m&mxz. z.x\%w^\zm\ 

vm%\% i/ v -ymmmiiz'wmMmmti 
m£$m-t2>Mz&m-?2>z.£tfx~gz> c i/^h©i 

\ fc, #»ic«v «#i$H*ffiT£3 ft* J: e> 

4DUV^f7^- (s tepper) tC J; §MtftC#f LT 
[0 0 7 8] 

i. f;7-fflisg 

ISfeMl 1 : 3, 4-t^'X (2-fh7bFntf7-;i/ 
^•#-» 

a) 3, 4-S?£KD3FS/X?l/>CDfGi 
*7x-i20 0g (1. llmol) ^i?^^;!/*;;!/ 

15 0°CT«i-S„ £tfitC?&SJ». ?§M£*3kglC 

^> 0 ^«WB«:2%NaHco3 asre. m^x*xm& 

U Na 2 S0 4 ±T'SSIU s!l»tCJ:y«»tS. h 
^X>^&SIINftT**iWBSIWE» 1 2 0 g (80%) 

&«§ 0 z.oy®mt. LfrL-tMz$mx°&v. 

7t^43-ff : 

f t^EfiS : C 7 0. 52 H 5.97 
mm-- C 7 0. 25 H 6.02 
1H-NMR (CDCI3/DMSO) : 

8=4. 99 ; 5. 03 ; 5. 44 ; 5. 51ppm 
(dd, 2H) 

8 = 6. 4 7 ; 6. 5 0 ; 6. 5 3 ; 6. 5 6 p p m 
(m, 1 H) 

8 = 6. 6 6-6. 74 ; 6. 74;6. 89ppm 
(m, 3H) 

8 = 8. 53ppm(s, 1H) 

8 = 8. 63ppm(s, 1H) 
[0 0 7 9] b) 3, 4-tfX (2-f h5t:KDt°5 

-jiytz-y) -x^-vy 

a) xm&LtcZ, 4-i/"fcKDJfi'Xf L/>10 0g 
(0. 7 3mo 1) (CS^t KOhf=>3 2 0 g (3. 8 

mo 1 ) &&xmm®m*i}\\xz>. mimtm*. 1 2 
mm o°cxmt-fz>, mi* p^jvai-^xwm 

U ZLXmWiXtmtZo J: 

fit. 4 : i/\**>/i«x^;i^|^ft«cJ:Si"J*^ 
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*lS„ 

Jfcft: 1 1 lg (5 0%) 

tttWB = C 71.03 H 7.95 
H»fi: C 7 0. 8 6 H 8. 18 
1H-NMR (CDCI3/DMSO) : 
8 = 1. 6 2-2. 0 5 ppm(m, 1 2 H) 
8 = 3. 5 7—3. eSppmiSJ:^ 
3. 86-4. 12ppm (m, 4H) 
8 = 5. 11-5. 14 ppmfeW 
5. 5 7-5. 6 3 ppm(m, 2 H) 
8 = 5. 4 1-5. 4 6ppm(m, 2 H) 
8 = 6. 5 7- 6. 6 6 p pm (rn, 1 H) 
8 = 6. 9 7-7. 24 ppm(m, 3 H) 
[0 0 8 0] I. 2. 3, (2— r-h^EK 

3, 4 KndpJ/^l/>3 8. lg (0. 2 8m 
o 1) 33<fct>*2, 3-i/'tFDJfi/77>118g 
(1, 68mol) tcaKSH5WS:Jn^.Si:ie'6fC|B» 

m&im&Zo m&zmr& soxrejmu m^x 

X~r;i/T?2IBBlffl«, #BWf&0lClCi3VvtlN N 
aOHT'3i»U Na 2 SO4 ±-&/&SrfS>. 

fci'j (155° /o. 02h-;i/) *feii*9i*fn 

4:1) CJ:ysfi!«StlSSffll«:*<*S:^»rrS. 
IKS : 4 7 g (61%) 

ft£4fi:C 6 9. 5 4 H 7. 3 0 
JgiffiHfi: C 6 9. 3 6 H 7. 4 4 
1H-NMR (CDCI3 ) : 
8 = 1. 8 4-2. 23 ppm(m, 8 H) 
8 = 3. 89-4. 12ppm(m, 4H) 
8 = 5. 10; 5. 1 5 p pm33<fc0 
5. 5 8 ; 5. 6 4 p pm (m, 2 H) 
8 = 5. 7 5p pm (m, 2 H) 
8 = 6. 5 7-6. 66ppm(m, 1 H) 
8 = 6. 9 7-7. 24 ppm(m, 3 H) 
[0 0 8 1] I. 3. 3, dSSBrfV^iJ 

3, 4-^fch*n^f l/>3 8g (0. 2 8mo 

1) &T-h5t: pay^y 1 u v h;uc*##¥U -€-LT 
?g$c£5°CT*#2ip-r-S>„ KWL^f), M-o 
#tf>Sg£ 5°C&^L 8lC<0|SKCflSoT*U y 
f5-h63g (0. 56mol) >^ > MC 

2 0 #tct>2; u in*.*, a&^ft&sa-e 1 bssh*h** 

5. ?>«CiP»<DTHFit»OS;-|gH^^/*-jJf*- h 
13 5. 3g (0. 6 2 mo 1) ©SSSrjBTFTfJD^. 



(10) • #F,ipp 6-100488 

18 

•So sfit*3«#ifei> wmvuvvy??* 

- (A^>/tixfjl/4 : 1) lCfc$£0rli£jffi3» 
7&a*f. jRfS®£4i»«:*2 kgfca^, S?x?-;i/X- 
5 t ^T?2EBftffi"^*. W&IN NaOHtflT 
»V^T*T?2|Bfi5lt#U flS***. *SSKS:n-*U-x 

7h^57-f- (i/u^j^Vk ^v-y^mm^jv 

4:1) TSBBH-rS. 
IR* : 2 3 g (2 4%) 

10 7G3fe9tfr 

ff&MS: C 64.27 H 7. 19 
HffliKS :C 63.90 H 7. 03 
lH-NMR (CDC I3 ) : 
8 = 1. 52-1. 56ppm(rn, 18 H) 
8 = 5. 24 ; 5. 28ppm£J;0 { 
5. 6 6 ; 5. 7 2 p pm (m, 2 H) 
8 = 6. 60-6. 70ppm(m, 1H) 
8 = 7. 19-7. 30ppm(m, 3H) 
[0 0 8 2] I. 4. 3, 5-e'X (2-fh7^K 
20 U^-)h^^y) 

a) 3, 5-*?T-Kh*is£Mmm?m&: 2, 5-^ 
t Kn*$/gJ&«S!5 0 g (0. 3 2mol) 
llOOml {CiDASo &*lfift 6 0m 

1 *cD-}gB^ 1 0 m<nmi*}xtiM£®(DWgtf 2 0 °c 
fc±t>*2 51C<Z)|8HCfiS*SnSJ:^lC«>o< *J«T"E6D 
HlS88£44»«:£SBT? 1 BtMHft UWc*#Klft<' 
fcia-felc^^A^aiWS. SH£ri^&f8*Lh;i/X> 

iRfi : 5 2 g (5 7%) 
30 ®L*. : 1 6 0. 4°C 
TxMfrffi : 

tfUffi: C 5 5. 47 H 4. 23 
HffiMfi: C 5 5. 5 6 H4.24 
lH-NMR (CD3 OD) : 
8 = 2. 2 8 p pm (m, 6H) 
8=4. 91ppm(s, 1H) 
8 = 7. 18-7. 20ppmfeit>* 
7. 6 2-7. 64 p pm (m, 3 H) 
[0 0 8 3] b) 3, b*ri<"<y'M 
40 5-fF<Z)SSt 

a) T?gSBSStifc3, 5-S/-r-feh^rS/^>^/'f;i^S 
St8 33g (3. 5mol).ttf^-Mkg 
(8. 4mol) Mtf^fM^AT^KSml?: 

Hgfcx^;i/5. 3WbMzmmu mizio-c-etu 

m?&. HClfeJ:t>*S02 ©»£#fctt*f>ji&*lfc< 

J|£ft : 7 8 5 g (87%) 
It* : 9 0°C 
50 7t*^«f: 



19 

fffl&Si: C : 5 1. 48 H: 3. 53 CI: 
13.81 

ISffiHit : C : 5 1 . 4 5 H : 3. 6 8 CI: 
13.70 

1H-NMR (CDC I3 ) : 
6 = 2. 3 1 p pm (s, 6H) 
8 = 7. 2 7- 7. 2 9 ppmfeJ:tf 
7. 7 2-7. 7 7 ppm (m, 3 H) 

[0 0 84] c) 3, b-yyMY*i/^vy(Dm 

Jt: b) T*9ififiLfe3, 5-2?r-feh*S/'<>!/>f;i/^ 
D5>f Kl70g (0. 6 6mol) , N-^^ 
^;i/7- , J>8 9. 6g (0. 6 6mol) fiMVt 
5^9^(11) 1. 5g (6. 6mol) £ h;i/X> 
1. 7 U v bMZm$?Z> 0 M^fU>i:3U7h 

u-:/tfre9 5°c, 1 obs& ffi^i om± 

TfSfBS-ttSo *<Z>«t SfiaSRS: IN HCK IN 
NaOHSJ:»7:®«o Na 2 SO4 ±X*$m 

ASJRSfBBK 1 2 0 g (0. 5 4mol = 8 2%) 

U^^;k ^**>/Mfcx^2 : 1) tfat/Wzf 
*a-zf (bulb tubers (14 0°C/0. 0 2 h- 

fUSffl : C : 6 5. 4 5 H : 5. 4 9 
MffiHfi: C : 6 5. 4 2 H : 5. 5 6 
1H-NMR (CDCI3 ) : 
6 = 2. 2 4 p pm (s, 6 H) 
6 = 5. 2 8 ; 5. 3 2 ppmfeW 
5. 6 9 ; 5. 7 5 p pm (m, 3 H) 
6 = 6. 5 8- 6. 6 8 ppm(s, 1 H) 
6 = 6. 81-7. 00ppm(s, 3 H) 
[0 0 8 5] d) 3, b-V\Z)FU*i/7& 1 l'yO$fk 

l/>2 0g (91mmol) &^^;-jl/200 
m 1 tp(D7kmk% UW20g (3 5 7 mm o 1 ) 

3 ox:<DRm&&zmz-te^£5izvp-D< ymso 

iStM, »D7h^77^-^Wx^ h (ed 
x-^l/T^^So 7jc+@?:0 e C^feVNT^^pHl 

*eftfb-ess&H#i og (8 0%) &»s 0 

Nt&: 8 4°C 
TiS^ff : 

lt*ffi : C : 7 0. 5 8 H: 5, 92 
C : 7 0. 2 6 H: 5, 93 
1H-NMR (7± by-dQ ) : 
6 = 5. 1 3 ; 5. 1 7 p pmfiitf 
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5. 6 3 ; 5. 6 9 p pm (m, 2 H) 
6 = 6. 30; 6. 44ppm 
6 = 6. 54-6. 6 3 ppm(m, 1 H) 
6=8. 2 p pm (s, 2H) 

[00 8 6] e) 3, Knfcf^ 
-M^i/) : 5ml £i;t± KDt±° 

^>3 00 gf^C7)3, l/>8 0g 

(5 8 7mmol) tCjODA, fifS»£*& 2BSfi8, 4 0 

10 ^MfBSrOrJ-eiN NaOHt3B»U 

^7^- (2/U*^;k ^\^^>/B^x^;i/4 : 1) 
CJ:y«HU ttSfffiMftllOg (6 2%) zm&o 

tHWB: C: 71. 03 H : 7. 9 5 
WlM: C: 7 0. 9 6 H : 8. 0 3 
1H-NMR (CDC I3 ) : 
6 = 1. 54-2. 04ppm(m, 12 H) 
6=3. 52-3. 95ppm(m, 4H) 
20 6 = 5. 1 9 ; 5. 23ppmfeJ:tf 
5. 6 7 ; 5. 7 3 p pm (m, 2 H) 
6 = 5. 3 9-5. 4 3 ppm(m, 2 H) 
6 = 6. 5 7-6. 6 7 ppm(m, 1 H) 
8 = 6. 7 0-6. 7 6 ppm(m, 3 H) 
[0 0 8 7] I. 5. 3, (2— rh9b: K 

3, 4-^t:KD^Wfl/>4 5g (3 3 0mmo 
1) ;J3J:tf2 f 3 - j;t KD 75> 1 4 0 gtSS^MlIC 

30 ma^smrs4 0-4 stctswpu **±ica^ 0 

X-T-;i/Tf2EBSffl«, ^mtS&lN NaOH?3H* 
«8i*U (MRU ^f^T«U -eLT3iglt-£ 0 * 

U*4*;k ^**>/SSfcx*;i/4 : l) "PJHSSStiS 

4 0 g (4 4%) 

fWffi : C: 6 9. 5 5 H : 7. 3 0 
:C: 6 9. 07 H:7. 59 
40 1H-NMR (CDCI3 ) : 

6 = 1. 84-2. 17ppm(m, 8H) 
6=3. 82-4. 07ppm(m, 4H) 
8 = 5. 1 9 ; 5. 23ppm&J;tJ ; 
5. 67; 5. 7 3 p pm (m, 2 H) 
6 = 5. 7 7-5. 8 0 ppm (m, 2 H) 
6 = 6. 5 6-6. 64 ppm(m, 1 H) 
8 =6. 64-6. 7 3 ppm(m, 3 H) 
[0 0 8 8] I. 6. 3, (SH^fM^ 

, i/%)]/7$— x^uy 

50 THF 1 U V b)ltp(D3, 5-^t: Kn3^>X^U> 
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4 3 g (320mmol) &&igm&T'VBU£m\ZA 
tU 5°C(C^|J-rS 0 &tC# U iJA^ff- h 7 2 

g &i5Dsa^»©iis^7^SjB^vAj:e){cij>o < y 

f 6. *©tfc2>HJfe^;u#;i/>K*- h l 5 3 g (7 

0 0 mm o 1 ) ZMU-t&o Wi&ifo& 2 B3raSaT*# 

u *±k&& x— r;i/-e2ia«fm-ts. ^hwb&i 

N NaOHT'2Hl -?-bT7.RT* 2EBB*U N a 2 S 

*» e>saeaf b u Ak& e 9 °c ©^a^ 4 0 g (37 
%) 

TC^^^f : 

ffSMI: C: 64. 2 7 H : 7. 1 9 
HiU-ffi : C: 64. 2 0 H : 7. 3 1 
1H-NMR (CDCI3 ) : 

5 = 1. 55ppm(m, 18 H) 

5 = 5. 29 ; 5. 33ppmfiJ:£K 
5. 7 1 ; 5. 7 7 p pm (m, 2 H) 
5 = 6. 60-6. 6 9 ppm(m, 1 H) 
5 = 6. 9 7-7. 0 9 ppm(m, 3 H) 
[0 0 8 9] II. 1. gfUV-gffig 
II. 1. /KU [3, (2— fh7b KPbfy— 

h;i/PT-;i/3 1 0 gtp(D3, 4-tfX (2-fb7tK 
n¥5—Jl*3ri/) Xf l/>120g (3 9 5mmo 

1 ) tSSKC TV* tfX-T y/fn-h'JjbO. 6 5 g 5r 
tSSftrrs. tW*&IC£/SBI»>f>K:J:»;BttS®«!VvR 

«LTSfi»*7 7g (6 3%) 

fflflt : C: 71. 03 H : 7. 9 5 
C: 70. 83 H : 8. 0 6 
TGAMlt, »22 0°C1?^J5 6 ftattft&CTU ^ 

t Kn tr^ > <z)*Nfe£ &avt„ d s c&vnmmz & t 

? Sr^fo ^?iMn = 2 0 0 0 0 £ J:t>*Mw= 6 10 
0 0 Jii&tfC 3 ®^HF*»^ttT H F \ZlS»Z>>f)\mm 

(GPC) (Cj:yi|^StlSo 
^iWR : ^UkOjKU V-© 1 /» mi?? >f ;i/Att 2 
5 0 nmtO. 1 ZWms&tffr. jKU V-tt-eti*it 
D u filStftMt SOlCil bTV'So 

[0 0 9 0] II. 2. aKU [3, 5-fcfX (fh9bK 
nb°^-;i/^-^'» x±\sy\ 
3, 5-tfX (2-fN5t Knfcf9— ;i/**S/) x* 
\s>&. 5g (2 8mmol) fcll. l..£fB*<ZMR 

JtSS : 5 g (59%) 
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sfWU: C: 71. 03 H : 7. 9 5 
H$']{fi: C: 70. 89 H : 8. 0 3 
TGA : iSKfSH 1 9 0-240 "CcDlgHT^ 5 6 %<D 

- 4 0 0 °G «fc y _h-^c^T'*S. 
DSC : 2 3 0°C^Cfe^^Tl^t:' , -^7 

y y t kd y 2 ^©Bfeao 

GPC (THF) : Mn= 1 8 5 0 0 
Mw=5 7 7 0 0 

10 a&stsm*. 1 

w\mm. wttcotf 'jv-©i/t mm ? 4 km* 2 

4 8nmt0. 1 (DWSL Sr^f o 
[0 0 9 1] II. 3. aKU [3, 4-fcfX (gHT^ 

3, 4-fc?* m^f^)\y^yij)^-)^it^-y) x 

fb>22g (6 5mmol) SrHfifgM II. 11C3H* 

IRM: 8. 5 g (4 0%) 
jxMfiWi : 

20 ftWffi :C:64. 27 H:7. 19 
HiffiHB: C : 64. 2 4 H : 7. 2 1 
TGA : 1 5 0- 1 8 0°CO)W§MW<:ffi§ 0%CD3ta 

#Bffisnfc. (M7?©niHv>^i/^;i/m-;b«cD[^ 
*) 

DSC : 1 7 6"C{Cj3V>Tttogy tbfc^tf-^ 
ft;v-^Stjyt Katf^>2^m)B^) 

GPC (THF) : Mn=2 5 00 0 

Mw= 10 2 0 0 0 

#TAfr*P4 

30 jjjgflsfe»JR : g||±g)yKUV-g)l timm-74 )V^t2 
3 5-2 5 5nmt0. 1 ©PRlKfcgVt,, 
[0 0 9 2] II. 4. jfU [3, (gH^Mp 

y^;i/^?— )Mr*ci/) XT-l/y ] 

3, 5-tfx (HHyh^i/*;i/^r.;i/^-3rt/) x^-b 

>3 5g (104mmol) £|£&fcM II. 1 fC|3«c<7J> 

1K»: 1 5 g (4 3%) 

ftUffi: C : 64. 2 7 H : 7. 1 9 
40 HMffi : C : 6 4 . 2 4 H : 7. 2 3 

TGA : 1 6 0 TXtmBtf/mVlfi 6 0 %©(io £ »J £ b 

DSC : 1 7 4 , CtCfeV>Tlio^y £ bit^tf-? 
GPC (THF) : Mn = 20000 
Mw=7 0 0 0 0 

frHk&tna. 5 

^f»lR : W&±<D# U T — <P 1 fi mg7 -f ;b Aft 2 
35-255nmT-0. 1 ©P^lR^^-To 

50 [o 09 3] in . msmm 
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III.l. sKU [3, (2— fh?t KatT5- * ASrHSfiWl 1 1 . 1 . T?ff o fei: ( 2 5 4 n 

5Sf?S/) 2 4gJ3J:tfhy7i^M m, 3-4mJ/cm2 > «t®ift2 0»/l 10 

_^ A/s ^ 7MD7>ftt _ ^j/^D/^ii; TO feAUfiSft-r* C-feU^T-f^^h (selectipla 

> 1 7 0 g(C?§Pt--& 0 3©?§tg£ 0. 5 ^m^^ st) PD 2 0 0 7^ffl, *<©fl^t® 2#{C*T?« 

0 0 0 r pmt 2 0#f|fflXf>a-f^ >^a i J. [00 9 5] III.3. ^^III.l.©-«2W^)lB^o 

>>x-A±JCi©K&7-f ;i/A4^E-rS.- 0-CT? T, 7* h l/^h7^M^D^>^>2 5 g 

ldWBWtr*. #e>tifei/s?^t»7-f^Atto. 9 m *©jK'j [3, 

* £»bT?&R2 5 4 nm0*01Wcftft*-&. 1-3 10 7MnTMt- h 0. 2 5 gW^HtS (X 

mJ/cm2 ©»feX*;Wff-Mrr&. «m 9x t°>n-ir>f>*': 3 50 0 rpm, 2£W/9 

-AS:^yhyi/-h±^9 0lC®fflareiO-3 0© OX), JfJS: 1. 2/im), l/i/'X h 7^ ;bA£§®6$) 

^fS. Mft74 £*-f*>fr£*fcV> 1 1 1 . 1 . TtfTo 4: RHWC«3fc U (2 5 4 nm, 4-6m 

im?)W)imWL [-T-f^OJK^h (Microposit) J/cm2) feit>»^6 (V^f^iK^K ^ 

MF3 12) T'3 0&V^1 OOffflgffftU :7>-*±3§«) = 0. 5<«ni®«i*lian«. 

WHH*fc»&*£*. BM*>*T?aaS>«. 1/2**1**: [o o 9 6] m.4. *fifeMin.i.(Z)-«$W¥0«o 

looxnyiaifiKs**-*. iaa»?«w»=**^ ^ 7*hb^h7^i/A&^D^>^y>i2g 

^ */) 2gtM)7i-;VXMw7Ab l J7 
[00 94] III.2. saSWlI.l.©HW5#WK:«-3 20 1 g«Bft^e)3SBtr« (Xtf>n~r-f> 

T, 7* h l/^ M&J/f a^># ; > 1 2 g jT: 3 00 Op pm, 24^8/9 0*0, Jfff: 

tftCOjKU [3, 4-t'X (^Hyhdf2/*;i/3i<— )\s**r 1. 0 5jtm) . U^* h7Y^AS^!|ni.l.T*fj 

i/) X^U>] 2gi:MJ7x-;i'XM-7MW ofei:Bfi»caty6b (2 54 nm,. 10mJ/cm2, 

7JWnmt-h0. lg»«*6«St* *«*tttf2aW/9 01C) feJ:t)fi«»fS (0. 5N 
>3-fO^:4000rpm, 2 05&(8§:2# NaOH). 0. 5 i»m®flBit*»»Sn6. 

181/1 20°C, JVJP: 0. 9 5/tm). l/^h7^* 



(5i)int.ci.5 Mgyia* /tW$i»^ FI 

C0 7C 69/96 Z 9279-4H 

C 0 7 D 307/20 

309/12 7252 -4C 

C08F 212/12 MJW 7211-4 J 

222/40 MN E 7242-4 J 

226/02 MN L 7242 -4 J 

G 0 3 F 7/039 

H 0 1 L 21/027 

H0 5K 3/06 6921 -4 E 



